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1. Recombinant dllergen, characterised in that it is a 
non-naturally occurring mutant derived from a naturally 

wherein at least one surface-exposed, 
conserved amino kcid residue of a B cell epitope is 
substituted by anbther residue which does not occur in 

in the amino acid sequence of any known 
within the taxonomic order from which 
said naturally occurring allergen originates, said mutant 
allergen tykving ejssentially the same a-carbon backbone 

as said naturally occurring allergen, 
IgJS^binding to the mutated allergen 
compared to the binding to said 
rring allergen. 



the same position 
homologous pre 



tructure 



tertiary 

and the Specific 
being re 
naturally o 



iced 




claim 
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Recombinant allergen according to 
characterised in that it is obtainable by 

identifying amino acid residues in a naturally 
occurring allergen which are conserved with more than 70% 
identity in aM known homologous proteins within the 
taxonomic order\ f rom which said naturally occurring 
allergen originate 

b) defining at least! one patch of conserved amino acid 
residues being coherently connected over at least 400 A 2 
of the surface of the t^ree-dimensional structure of the 
allergen molecule as Vfined by having a solvent 
accessibility of at leastV) %, said at least one patch 
comprising at least one B ceil epitope; and 
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O substituting at least one kino acid residue in said 
at least one patch by another a^nino acid being non-con- 
servative in the particular poskion while essentially 
preserving the overall ct-carbo\ backbone tertiary 
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structure of the alJ 



3. Recombinant all 
characterised in th 
mutated allergen is 
least 10%. 



ergen molecule. 



^rgen according to claim 
at the specific IgE binding to the 
reduced by at least 5%, preferably at 



4. Recombinant alldrgen according to A 
characterised in that (<hen> comparing the a-carbon 
backbone tertiary /structures of the mutant and the 
naturally occurring/ allergen molecules, the average root 
mean square deviation of the atomic coordinates is below 
2A. 
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Recombinant 
aracterised in 
atoms of 15-25 ami 



llergen according to claim 2, 
at said at least one patch comprises 
io acid residues. 



th 



6 . Recombinant a 

characterisec 
said at least oii 
solvent access ibil 
the more solvent a 



7 . Recombinant 
characterised in 



to ae-y — crrre — &f ^ 



lergen according to a^y^rmT^= ^£^ l ^ ^ 
in that the amino acid residues of 
patch are ranked with respect to 
ity, and one or more amino acids among 
xessible ones are substituted. 



allergen according to claim 6, 
hat one or more amino acid residues of 
said at least one/patch having a solvent accessibility of 
20-80 % are substituted. 



8. Recombinant Allergen according to ^ 'jnj jf c ^uas- 
-M, characterised in that 1-5 amino acid residues per 
400 A 2 in said at least one patch are substituted. 

A \ \ 

9- Recombinant /allergen according to an^Snl^lf^i^s 
characterised in that the substitution ofolT~o7 
more amino acidl residues in said B cell epitope or said 
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at least one patch i 
genesis. 



is | carried out by site-directed muta- 



10. Recombinant allerlen according to air^eHf^cTaT 

characterised £n that it is derived f 
inhalation allergen. 



rom an 



11- Recombinant aljfergen according to claim . 10, 
characterised in t/iat it is derived from 
allergen . 



a pollen 



12. Recombinant Allergen according to claim 10, 
characterised in / that it is derived from a pollen 
allergen originating from the taxonomic order of Fagales, 
Oleales or Pinalel 



13. Recombinant / allergen according to claim 
characterised in/ that it is derived from Bet v l. 
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14. Recombinant/ allergen according to' claim 13, 
characterised ik that at least one amino acid residue of 
said B cell ^pitope. or said at least one patch U 
substituted. 



15. Recombinant/ 
characterised /in 
ThrlOPro, AspfSGlJ/ (Asn28Thr 



llergen according to claim 14, 
that the substitution (s) is (are) 
+ Lys32Gln) , Glu45Ser, 
Asn47Ser,- Lys^A^J, Thr77Ala, ProlOSGly or (Asn28Thr, 
Lys32Gln, Glu45SerJ Prol08Gly. 



. Recombinant allergten according to claim 11, 
characterised in that W is derived . from a pollen 
allergen originating from\the taxonomic order of Poali 



les , 



17. Recombinant allergen \ according to claim 11, 
characterised in that it \ is derived from a pollen 
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allergen originating from 
Asterales or UrticalJs. 



the taxonomic order of 



18. Recombinant allergen according to claim 10 
characterised in th^t it is derived from a house dust 
mite allergen. 



19- Recombinant allergen according to claim 18, 
characterised in tj(at it is derived from a 
originating from Dkrmatophagoides . 



mite allergen 



20. Recombinant /allergen according to claim 10, 
characterised in/ that it is derived from 
allergen . 



a cockroach 



21. Recombinant/ allergen according to claim 10, 
characterised jn that it is derived from an animal 
allergen. 



22. Recombinant allergen according to claim 21, 
characterised / in that it is derived from 
allergen origi/nating from cat, dog or horse. 



an animal 



23. Recombinant allergen according no a- 
characterised in that it is derb 
allergen . 



rding to an^M^ cl ^lal 



mi 



s derived from 



a venom 



24. Recombinant allergen according to claim 23, 
characterised in that it is derived from a venom allergen 
originating/ from the taxonomic order of Hymenoptera. 



25. 



Recor 



)inant allergen according to claim 24, 
characterised in that is derived from a venom allergen 
from the/ taxonomic order of Vespidae, Apidae and 
Formicoidae , 
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Recombinant/ allergen according t 



o sh^ — aire — ul cJ 



**-25, characterised in that it is der/ved from V es v 5 



"Iaim"5~ a - 
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Recombinant allergen according to ^X^J^^i^ 
23=26, characterised in that at least le amino acid is 
substituted . 



8/ Recombinant allergen according to *X,,J„ 

, characterised in that the substitution is Lys72Ala 
V/or Tyr96Aia. 
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reparing a recombinant allergen 
n'f-%laim.b 1-29/ characterised by 



a) identifying amino acid residues in a naturally 
occurring allergen which are conserved with more than 70% 
identity in all known homologous proteins within the 
taxonomic order from which said naturally occurring 
allergen originates; 

b) defining at least one patch of conserved amino acid 
residues being coherently connected over at least 400 A 2 
of the surface of three-dimensional structure of the 
allergen molecule as defined by having a solvent 
accessibility of at least 20%, said at least one patch 
comprising at least one B ceil epitope; and 
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c) substituting at least one amino acid residue in said 
at least one patch by another amino acid being non-con- 
servative in the particular position while essentially 
preserving the overall a-carbon backbone tertiary 
structure of the allergen molecule. 



30. A method according to claim 29, characterised by 
35 ranking the amino acid residues of said at least one 
patch with respect to solvent accessibility and 
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substituting one or more amino acids among the 
solvent accessible ones. 



more 



31. A method according to claim 29 characterised 
m that the substitution of one or more amino acid 
residues in said B cell epitope or said at least one 
/patch is carried out by site-directed mutagenesis. 




Recombinant a 




lergen according to ariy tji 
for use as a pharmaceutical. ' 
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ipj itl^at it 



33. Pharmaceutical composition, characterised i 
comprises a recombinant allergen according to. 
<&a±ms 1=28; optionally in combination^^ with a 
pharmaceutical^ a/cceptable carrier and/or excipient, and 
optionally an adjuvant. 



34. A pharmaceutical composition according to claim 33, 
characterised inf that it is in the form of 
against allergj/c reactions. elicited by 
occurring allergfen in patients suffering from allergy 



a vaccine 
a naturally 



35. Method of generating an immune response in a subject 
comprising administering to the subject at least one 
recombinant allergen according to any one of claims 1-28 
or a pharmaceutical composition according to any one of 
claims 33-34. 



36. Process for preparing' 
according to any one of cl; 
least one recombinant alll 
claims 1-28 with pharmace! 
and/or excipients. 



pharmaceutical composition 
33-34 comprising mixing at 
jen according to any one of 
Really acceptable substances 



37. Vaccination or treatment \ of a subject comprising 
administering to the subject \* least one recombinant 



"J 
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allergen according to < 
pharmaceutical compositio 
33-34. 

38. Pharmaceutical compo y 
according to claim 36. 




ny one of claims 1-28 or a 
i according to any one of claims 



tion obtainable by the process 



39. Method for the treatit 
of allergic reactions 
subject a recombinant all 
claims 1-28 or a pharmaceijt 
any one of claims 33-34 or 



eijit, prevention or alleviation 
ising administering to a 
<52fgen according to any one of 
ical composition according to 
138.. 



